Expression of Kv1.2 in microglia and its putative roles in modulating production of proinflammatory cytokines and reactive oxygen species.
Microglial cells are endowed with different potassium ion channels but their expression and specific functions have remained to be fully clarified. This study has shown Kv1.2 expression in the amoeboid microglia in the rat brain between 1 (P1) and 10 (P10) days of age. Kv1.2 expression was localized in the ramified microglia at P14 and was hardly detected at P21. In postnatal rats exposed to hypoxia, Kv1.2 immunoreactivity in microglia was markedly enhanced. Quantitative RT-PCR analysis confirmed Kv1.2 mRNA expression in microglial cells in vitro. It was further shown that Kv1.2 and protein expression coupled with that of interleukin 1beta (IL-1beta) and tumor necrosis factor-alpha (TNF-alpha) was significantly increased when the cells were subjected to hypoxia. The same increase was observed in cells exposed to adenosine 5'-triphosphate (ATP) and lipopolysaccharide (LPS). Concomitantly, the intracellular potassium concentration decreased significantly. Blockade of Kv1.2 channel with rTityustoxin-Kalpha (TsTx) resulted in partial recovery of intracellular potassium concentration accompanied by a reduced expression of IL-1beta and TNF-alpha mRNA and protein expression and intracellular reactive oxygen species (ROS) production. We conclude that Kv1.2 in microglia modulates IL-1beta and TNF-alpha expression and ROS production probably by regulating the intracellular potassium concentration.